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(71) We, MITSUBISHI PETRO- 
CHEMICAL COMPANY LIMITED, a 
joint stock company of Japan, located at 4, 2- 
Chome, JManinouchi, Chiyoda-Ku, Tokyc- 
5 To, Japan, do hereby declare die invention, 
for which we pray that a patent may be 
granted to us, and the method by which it is 
to be perf onned, to be particularly described 
in and by the following statement: — 
10 This invention relates generally to a 
laminated structure made of a multiplicity of 
laminated films and more particularly to a 
synthetic paper and to a method of making 
it. 

15 The term "synthetic paper*' as used herein 
refers to a paper-like laminar structure made 
in the form of thin sheets or films of syn- 
thetic resinous material employed for various 
uses, such as writing and printing, as distin^ 

20 quished from natural cellulose paper. 

Synth^c papers made of thermoplastic 
resin or papers coated with pcdymeric emul- 
sions are known for use in writing, printing 
and the common uses to which natural cdlu- 

25 lose paper is ptit. Moreover, it has been pro- 
posed to orientate diermoplastic film lamin- 
ated structures under elevated temperature 
conditicms in a transverse direction to form 
homogeneous oriented film products having 

30 excellent physical ami optical properties;, sodi 
as are shown in U.S. Patent No. 3380,868. 
Pcdymeric fUm stnicmres having a matte 
finish and a cellulose structure have also been 
proposed. The finish is produced in these 

35 films by a filler \iiuch roughens the surface 
upon stretching of the film and renders the 
film receptive to marking by such instruments 
as a pencil, crayon or ball point pen. Typical 
of these films is diat disclosed in U.S, Patent 

40 No. 3,154,461. Laminates comprising layers 
of orientated films of thermoplastic materials 
in which at least one of the outermost layers 
of film contains a suitable inert additive have 
also been proposed. Laminates of this type 

45 are particulariy useful as films which may be 



written on by a pencil or crayon. Laminates 
of this type are disclosed in U.S. Patent 
3,515,626. 

In the known orientated films composed of 
thermoplastic ma»ials and laminptes thereof, 50 
no attempt has been made to develop micro- 
voids dierein open to the surface gI the film 
for better adherence of ink or printing 
materials diereon, nor a distribudon of die 
microvoids providing a cellular, fibrous struc- 55 
tune in a paper like film layer, nor a distribu- 
tion of voids relative to the \i^oIe paper-like 
film which is such that the feel of cellulose 
paper of the same thickness is imparl 
thereto, the paper-like film having a ^ledfic 60 
gravity viiiich is lower dian that of pulp 
cellulose paper, an improved ink reception 
and an improved printability, opacity and 
strength relative to tiie known cellulose pulp 

This mvention provides a synthetic paper 
or paper-like laminate structure, in tiie form 
of sheets of film which has a specific gravity 
lower than ^t of natural celhilose paper, an 
iniim>ved rec^rtivity to ink, and an improved 70 
printability, opacity and strength. 

The invention also provides a new and im- 
proved synthetic paper which does not have 
any fly ash when burned and bzs a low 
calorific ccHXtent, liier^y reducing pollution. 75 

Another object of the invention is to 
provide a synliietic paper ^m whidi paper 
products such as writing paper, envelopes, 
hags, cups or wra|^>ers can be constructed, 
and to provide a strong synthetic paper that 80 
has excellent folding endurance in that it may 
be folded and unfolded along a fold thousands 
of times without degradation and rupture. 

A further object is to provide a synthetic 
paper that has greater tensile strength and 85 
burst strength than natural cellulose paper of 
the same thickness as well as known synthetic 
papers, and good waterproof qualities and 
dimensional stability when subjected to 
humidity. 90 
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An additional obfect is to provide a new 
and improved method of prododng a new and 
improved synthetic paper. 

The synthedc paper according to the inven- 
tion conq>rises a laminated film structure hav- 
ing a base fUsn layer and a paper-like film 
layer laminated thereto. The base film layer 
is a film made of thermoplastic resin vdiich 
may have 0 to 20% by weight of a fine inor- 
ganic filler, having a pardde size of 0.3—30 
microns, dispersed in the resin and is in a 
biasially orientated state. The paper-like fihn 
layer is likewise made of a thermoplastic resin 
having 0.5 to 65% by weight of a fine inor- 
ganic filler, having a particle size oi 0.3 — ^30 
microns^ dispersed substantially tmif(»mly in 
the resin thereof and is in a tmiaxially orien- 
tated state. Aiicrovoids are formed on and in 
the paper-like film layer and dispersed diercin 
so that open cells or microvoids open to a 
surface ihcrcai free of the base fjltT n layer and 
elongated microvoids are distributed in the 
papsr-like film layer with fibrous-like portions 
of the resin amcKig the microvoids to define 
a cdlular fibrous structure. The paper-like 
film layer may have a thickness of at least 10 
micronsL 

Tbe mediod according to the inventicHi 
provides for admising the constituents for 
mafci f i g a base film layer principally constitut- 
ing a thermoplastic resin whic& may or may 
not be provided with up to 20% by vreigjit 
of a fine inorganic filler of paidde size 
0.3 — ^30 microns. The composition is formed 
into a base film and uniasially orientated in 
in a machine or longitudinal direction by longi- 
tudinally stretdiing the base fiftn to at least 
1 — ^3 times its original length. A second 
thermoplastic film layer comprising therein 
0.5 to 65% by weight of parddes of a fine 
(0.3 — ^30 micron pardde size), inorganic 
filler substantially uniformly diq>ersed in the 
resin thereof is laminated onto the base film 
IsyGX. The resulting laminated structure is 
imiasially orientated in a transverse direction 
vsiiile m the heated state so that the base film 
layer is hiaxially orientated and the second 
film lay^ is in a uniaxially orientated state. 
The stretdiing is at least 2.5 times the original 
dimension of the transverse porticm of the 
laminat ed structure being stretdied so that the 
stretching in conjunction with the partides of 
fine filler devdops within this second film 
layer microvoids open to a surface thereoi 
free from the base film and distributed in the 
resin to define therein a cdlular, fibrous 
structure so that the second- film becomes a 
paper-lilce film layer and the r^ulting laminate 
is a sheet of synthetic paper-like material or 
synthedc paper usable for v/riting or printing 
thereon with Imown means;, and for making 
products of a type made from cellulose paper. 
The microvoids preferably constimte at least 
10% of the total volume of the paper-like 



film layer and preferably should not exceed 
65%. 

The invention also provides apparatus for 
manufacturing a synthetic paper-like laminate 
comprising a first extruder means for extrud- 
ing a base film layer made of a thermoplastic 
resin, a first heating means for heating the 
extruded thermoplastic resinous base film 
layer; a first stretching means for stretching 
the base film layer longitudinally at least 1.3 
times its original longitudinal dimension to 
orientate the resin of the base film layer; a 
second extruder means for extruding a paper- 
like film layer; a laminating means for lamin- 
ating the paper-like film layer on the base film 
layer to form a laminate; and a second stretch- 
ing means for stretdiing the laminate trans- 
versdy at least 2.5 times its transverse dimen- 
sion to devdop stresses in conjunction with 
said filler partides effective to devdop micro- 
voids in the paper-like film layer, which open 
to a surface tiiereof free of tiie base layer and 
microvoids internally thereof distributed vrith 
fibre-like p^artions of the resin among the 
microvoids interioriy of the paper-like layer to 
define therein a cellular, fibrous structure. 

Other features and advantages of a paper- 
like laminated structure of synthetic paper 
accordmg to the invention will be better under- 
stood in conjunction with the accompanying 
drawings, in which: 

Fig. 1 is a cross-sectional view diagram- 
matically illustrating one example of synthetic 
paper according to the invention. 

Fig. 2 is an devation of an apparatus for 
manufacturing the synthetic paper in Fig. 1; 

Fig. 3 is a plan view of a phcHomicrograph 
of a paper-like layer of synthetic paper acconi- 
ing to tile invention; 

Fig. 4 is a longitudinal sectional view of 
a photomicrograph of the paper in Fig. 3; 

Fig. 5 is a plan view of a photomicrograph 
of a printed sheet of plastic synthetic paper 
acccffding to the prior art; 

Fig. 6 is a plan view of a photomicrograph 
of a printed kicet of paper according to die 
invention; 

Fig. 7 is a diagram or plot illustrating die 
percentage of voids as rdated to the fetching 
operation; 

Fig. 8 is a perspective view of a bag made 
of synthetic paper according to the invention; 

Fig. 9 is a perspective view of an envdopc 
Hoadc of synthetic paper sccording to the inven- 
tion; 

Fig. 10 is a perspective viev/ of a wrapper 120 
base made of a synthetic paper according to 
the invention; and 

Fig. 1 i is- a pian view of an embossed wall- 
paper made of z synthetic paper according to 
the invention. 

The synthetic paper according to the inven- 
tion is constmcted as a multiple-layer or multi- 
layer sheet laminate i, comprising a base film 
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layer 2 made of a thennoplastic resin- 

A paper-like film layer 3 made of a tbeirao- 
plastic resin mixed with particles of a fine 
inorganic filler within a range of 0.5 to 65 U 
5 by weigjit is caused to adhere or is laminated 
to a surface of the layer 2. The syndietic 
paper may be made solely of the two layers 

2 and 3, or may also indude a second paper- 
like film layer 5 adhered to or laminated to 

10 the base film layer 2 on an opposite surface 
to that to which the first paper-like film layer 

3 is adhered. . 
The base film layer 2 imparts the physical 

strength characteristics of the synthetic i»per 
15 according to the invention as herein described. 
The paper-like film layers 3 and 5 provide 
improved surfaces cm which writing and print- 
ing may be accomplished with the known 
writing and printing instruments as herein- 
20 after described. 

The base film layer 2 and die paper-like 
film layer 3 are formed from compositions 
which are later described herein in detail. The 
base film layer thermoplastic resin, with what- 
25 ever additives have been added diereto, is 
formed by an extruder 7 whidi is of a single 
screw type having an L/D ratio of over 28:1. 
Hie film 2 is extraded througji a film-forming 
die 8 having a uniformity index of over 0.9. 
-ift The film 2 is delivered longitudinally over a 
set erf rolls 10, 11 and passes through die nip 
of die rolls where its uniformity of thickness 
is main taine d at a desired thickness as herein- 
after disclosed. The film is delivered over 
35 guide rolls 12, 13 to a Iwigimdinal stretdiing 
zone or madiine 15 whidi uniaxially orientates 
the film in the longitudinal or machine direc- 
tion. The film passes over a heating roll 15fl> 
or it may be otherwise heated by infra-red 
4Q heating dcvices, not Aown. The heated thermo- 
plastic film is stretched by two stretdiing rcAls 
155, 15c The film is stretched at least 1.3 
times its longitudinal dimen^cm to orientate 
the rfiermoplastic resin therein and to improve 
45 the jAysical strength characteristics of the film 
that will become the base layer film 2. The 
stretdied film is cooled by a cooling roll 15^ 
The uniaxially orientated base lajrer film is 
advanced longimdinally over guide rolls 17, 
50 18 to a set of laminating rdls 20, 21 where 
it is laminated to a sectKid thermc^lastic film 
whidi will become the film layer 3 described 
hereinafter as to composition and characteris- 
tics. The layer 3 is extruded by a film-fonning 
55 extruder 23 which is diagrammatically illus- 
trated and is a veat-type extruder having and 
L/D ratio similar to diat of the first described 
extruder and a die with a similar uniformity 
index. The laminating takes place in the nip 
60 of the laminating rolls 20, 21 at a pressure 
avoiding the formatira of undulations in the 
surface of the films vdiile maintaining pressure 
sufficient to obtain a strong bond between the 
two laminated film layers 2 and 3. 
65 The double film or two-layer laminate is 



advanced longitudinally over guide rolls 25, 
26, 27 and is advanced to a second set of 
laminating rolls 30, 31 near which is dis- 
posed a third extruder 33 of the same type 
as the second extruder 23 delivering a thermo- 70 
plastic resin film, constituting the third film 
layer 5, laminated under pressure to a surface 
of the base film opposite to the first lamina- 
tion of the first film thereon. The three-ply 
laminate 1 is advanced longitudinally over 75 
guide rolls 35, 36, 37 as illustrated where 
cooling takes place and is advanced to a 
second stretching apparatus 39 divided into 
three zones. A first zone is a pre-heating zone 
where the three-layer laminate is heated, for 80 
example, with hot air or infra-red heating 
devices to a temperature in the range of 140° C 
to ISO^C and is then stretched in a trans- 
verse direction at least 2.5 times the original 
dimensions of the portions of the laminate 85 
between the stretching grippers of a stretching 
device in the seccKid or stretching zone. The 
lanainate is advanced from the stretching zone 
to a third zone or setting zone in which the 
lanodnate is reduced in ten^srature to from ^ 
120**C to 160*'C The temperature of the 
laminate in the stretching z(me is from 140®C 
to 170«»C 

The set laminate 1 may then be delivered 
to a take-up apparatus. However, a preferred 95 
embodiment of the method of die inventicHi 
provides for a sur&ce treatment to improve 
the adherence of ink to the two outermost film 
layers 3, 5 by polarising die two outermost 
films. We have found that the adherence of ink 100 
can be improved by applying to the surface 
of the outermost film layers a corc«ia discharge 
treatment accomplished by dectrodes 41, 42 
on opposite sides of the laminate to \^ch a 
voltage of 3000 to 30,000 volts is ai^ed 105 
widi a plate current of 0.5 to 5 amperes. Treat- 
ment is accomplished by maintaining the clear- 
ance between the laminate and the electrodes 
41, 42 substantially constant. Acowrdingly, 
stabilizing rolls 44, 45 mg<intain the film 110 
laminate 1 and the electrode clearance accur- 
ately, it being understood dial the electrodes 
are di^osed immediately adjacent to the 
stabiliang rolls downstream thereof and ext^id 
transversely of the fihn laminate 1. 113 

The invention provides for a composition of 
the outermost layers of the laminate to provide 
paper-like layers on which writing and print- 
ing can take place with known means. The 
compositicm of the paper-like iayere is de- 320 
scribed hereinafter. However, the coriipadtion 
of the thermoplastic resin with the controlled 
filler content and minimum size cf filler par- 
ticles constituting 0.3 micion £-:d tiie un'* "n*: 
distribution of the filler provides a ccrtpcntion t25 
in which microvoids can be cojairol!ably 
developed by the transverse stretciiing of ^he 
laminate. The microvoid formation is a func- 
tion of the size of filler particles, the extent 
of stretching and the filler content which Is 130 
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oAo?^ preferably at 

least 20/0 by wd^ii and more porticulaiiv 
at least 25% by weight of the whole of the 



composition from which the paper-like layers 
D J and 5 are formed. 

The stretdiing of the laminate i muse be 
siffident to develop an internal mechanism 
withm the outermost films during die stretch- 
Jo. which inorganic filler parody 50 in 
10 each of die outermost film layers 3 and 5 
coact with the stretdiing to devdop micro- 
voids 51 in die fihn layers. The transverse 
stretdiing must be at least 2.5 times the 
dimension as before described. 
15 Strerchmg of seven times die dimension and 
even more for example, up to sixteen timesL 
has yielded suitable voids. Thus, as the stretdi- 
mg takes place, stresses devdop about die 
uniformly dispersed filler partides 50, and 
2h imcrovoids or ceUs 51 are devdoped. Some 
cdls 52 are formed nest adjacent to die sur- 
mce of the outermost films 3 and 5 free of 
the base fihn layer 2. These cells or voids 52 
are op^^ to the surface and in commum'cation 
tiierewith as illustrated in Fig. 3. The trans- 
verse orientation of the paper-like film layers 
3, 5 results in the formation of microvoids 
51 internally of the film structure as illustrated 
in Fig. 4. The distribution of die internal 
30 imcrovoids 51 is sudi that portions 55 erf the 
resin among the microvoids are fibrous in 
stmctune as dearly ^own in Fig. 4. The 
internal cdls or imcrovoids 51 may be inde^ 
pendent, and some will communicate with 
35 others. Generally, eadi microvoid 51 has in- 
mtemally thereof a filler partide 50 effecting 
the fonnation of a microvoid. The filler par- 
tides generaUy are in contact widi two oppo- 
site sides or boundaries 50^, 50b of the resin 
40 within whidi the microvoid is fooned as is 
dearly seai in Fig 4. The microvoids 52 on 
the surface of the paper-like film layers 3, 5 
provide the synthetic paper with a better recep- 
tiveness to ink than other synthetic paper or 
45 film. The surfece likewise has the "fed" of 
natural cellulose papers, and the surface is 
improved for writing diereon with instruments 
sudi as pendlst, crayons or ball point pensL 
- The microvoids 51 formed interioriy of the 
J omermost film layers reduce the density and 
^Jedfic gravity of diese layers so that the 
resultiiig synthetic papa: 1 is much lifter 
than known syndiedc writing films and papers 
induding coated natural cellulose papers and 
> art paper. The fibrous, cdlular structure of 
the outer films 3, 5 provides a cusionabih'ty 
in^roving the printing and ink transfer during 
printing with the known techniques, Accord- 
in^y the ink transfer to the surface on, die 
' printed areas is substantially uniform as illus- 
trated in Fig. 6 as compared with known 
plastic coated paper as illustrated m Fig. 5 
and other synthetic films and papers. 

The microvoid formation and particulariy 
the surface microvoids improve the light reflec- 



tive diaracteristics of die qmthctic paper 
according to" the invention so that the white- 
ness and opadty are better than those of 
namral cdlulose papers and synthetic films 
and papers. The improved whiteness and 70 
opacity nnprove die ability to reproduce the 
desired printed image. 

These improved characteristics in conjunc- 
tion with the improved cusionability and ink 
rereptiveness result in the improved printing 75 
^ me quality tiiereof mentioned heretofore. 
The ink dots 67 of the printing on a printed ' 
paper 69 according to the invention (Fig. 6) 
are distributed uniformly on the surface, and 
spaces or gaps of die type shown at 70, 71 80 
OT a known coated paper in Fig. 5 are avoided. 
The uniformity of the printing assists in the 
reproduction of the desired image. 

Hie reduced density and cdlular structure 
du^fijiout die synthetic paper 1 in^>rDve its 85 
anti-poUution characteristic in that there is a 
reduction in sdid matteT and the voids pro- 
vide ^ces and areas readily accessible to aL- 
so the paper will bum more readily widi less 
rdease of heat and less calorific value. The 90 
^thetic paper 1 will bum without smoke and 
ny ash in that complete combustion takes place 
and the ashes remain in the container within 
which the burning takes place. 

The base fihn layer 2 is prindpally a 95 
mermc^lastic resin, polyolefin resins such as 
homopolymers and cGpolymers of, for example, 
ediyicne, propylene and butene-1, polj-amide 
resins, polyester resins such as pdyediylene 
terephthalate, polyvinyl resins such as homo- iqo 
polymers and copolymers of vinyl chloride and 
polyvinyL'dene resins such as homopolymers 
and copolymers of vinyiidene chloride and 
homopolymers and copolymers of styrene can 
be used singly or as mixtures thereof. Motc- 105 
ova-, amoliary materials sudi as stabilizers, 
plasucisers, fiUers and pigments may be con- 
tain«l in die base fihn layer material resin 
witnm Its sttetdiing range as necessary. When 

"^Sht of a fi^^ 110 
fiUcr ^blended into die base layer film rSki, 
some favourable results can be obtamed. These 
T^ts are an improved whiteness, opadty, 
^ffaess and tougjmess of die lesultinrsyn- 
^enc papCT. Moreover, die surface of die base 115 
lilm layer 2 becomes coars^ and adhesion of 
the odier two fihns tiiereto is greatiy improved. 

An onentatable diermc^lastic resin is used 
for tie paper-like film layers 3 and 5 and 
may be die ^e or different resin diosen from 120 
me poup of the above-mentioned resins used 
m the base film layer. When a heat sedinc 
diaractenstic is desired, die softening point of 

^^^^/^'^w ^^^^ ^^ss than 

^t of tile base film resin. For example, in 125 
die event diat die base fihn layer is made of 
a honaopolymer, and die paper-like film layer 
IS made of a copolymer containing a monomer 
whidi is a component unit of die homo- 
polymer, m die base film layer die resulting 130 
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paper-like tilm layer will have a lower soften- 
ing point than tiiat of the base layer. Under 
these conditions^ a favourable heat sealing 
characteristic can be developed in the paper 

5 and heat sealing can be carried out free from 
shrinkage of the base film layer. 

The choice of the resins must be sudi that 
the resins in the paper-like film layers have a 
sufficient adhesiveness with respect to the base 

10 film layer so that lamination can be carried 
out effectively. The use of a filler in the base 
film layer develops microyoids on ^e surface 
thereof improving the adhesion of the paper- 
like layers thereto. Moreover^ an anchor coat 

15 can be applied to the base film layer to im- 
prove the adhesion of the paper-lilce film 
layers^ for esannple using a polyisocyanate or 
a polytitanate. The resin for nhe paper-like 
film layer may also ccmtain suitable auxiliary 

20 materials as in the case of ^e base layer resin. 
^ The paper-like film layer resin contains 

particles <^ a fine inorganic filler as listed 
hexeinatter. Care must te tal^en in dicoang 
the filler that it ^xnild be a filler Tsdiidi does 

25 not discolour dtie to decompoaticKi st elevated 
ten^eratures whidi are applied in the comse 
of making the syndiedc paper accc^ding to 
the invention. Examples suitable inorganic 
fillers for the paper-like film layers are: day 

30 talc, asbestos, gypsum, barium sulphate, cal- 
dum carbonate, magnesium carbonate, mag- 
nesium oxide, diatomaceous earth, kieselguhr, 
titanium diosdde, zinc oxide;, silica, a silicate 
or silicon aside partides used eidier singly 

33 or as a mixture of two or more of these 
fillers. The filler must be a fine filler of a 
grain size 0.3 to 30 microns, preferably 0.5 — 
30 microns. The paper-like film layers con- 
tain 0.5% to 65% and preferably 5% to 60% 

40 by weight of a 6nc inorganic filler in the com- 
ponent materials. 

As heretofore explained, the addxtioa oi the 
inorganic filler in me formation of microvoids 
and accordingly the lightness, sdfhiess and 

45 . tou^m^ of the paper-like are greatly im- 
proved. The prin^ility^ whiteness and llie 
fed of the overall paper are improved, be- 
cause of the generation of voids. Moreover, 
the airface erf the or each paper-like film 

50 layer may be oxidised to give a greater ink 
attraction. The paper-like layer may also be 
given a greater ink attraction by applying an 
dectrostatic charge to the synthetic laminate. 
The resin of the paper-like film layers is 

55 prej>ared for delivery to the film-forming ex- 
truders 23, 33 by taking 100 parts of the 
resin and separating it into two batches. A 
batch of 90 parts of the rcan has filler 
added thereto, for example in an amount 

60 of 20 parts. A smaller master batch of 
resin is prepared whidi ccrastitutes 10 
parts of the original 100 parts oi the resin 
to which are added an antistatic agent, the 



stabilizer as hereinafter described and a dis- 
persing agent in small amounts for example, 55 
0.3 to 1 percait by wdght. The dispersing 
agent assists in obtaining a uniform distribu- 
tion of the inorganic filler parddes; The two 
separate batches are independendy mixed in a 
Henshd mixer and after mixing of the batches 70 
The two batches are then mixed together again 
in a Henshd mixer. The resulting mixture of 
the two batches is then ddivered to a twin- 
screw extruder in order to improve the uni- 
formity of the mixture and the uniformity of 75 
distribution of the inorganic filler thioug^iotit 
the composition. The output from the twin 
screw miser is the starting material or product 
pellets vi^ch are ddivered to the film-forming 
extruders 23, 33 heretofore described with 80 
respect to Fig. 2. 

The composition used for making the base 
film layer is treated similarly to the prelim- 
inary steps defined heretofore with respect to 
the mining and extrusicHi of the paper-like 85 
filtn layers. However, in the event that only 
a small amount of filler be used for exan^^ 
3% to 5% by weiglit, Ae materials are mixed 
in a single hatdi in a Henshd mixer and then 
ddivered t o a twin screw extruder ^f^re they 90 
ere pdletTsed and the carting material for die 
film-fomiing extruder 7 is thus made. 

The rdation or ratio between stradiing and 
void formation is Olus&ated in she graph in 
Fig. 7. The graph illustrates curves indicating 95 
that the stretching and die filler content con- 
trol the mno of voids to the whole of the indi- 
vidual paper-like film layers. The range of 
die curves illustrate that transverse stretdiing 
of at least 2,5 times (X 2.5 as ^wn) will 100 
form voids., and that die stretching can exceed 
15.0 times (X 15) the original trai^erse 
dimenticHi. 

The foOr'wing lists and tables set forth 
examples of the components used in preparing 105 
die several film layers and die ratios and 
manufacturing conditions: 

The term "machine direcdon'' means a 
longitudinal direction, and the "str^diing 
ratio^ is the ratio of the length of film after 
stretdiing to the length before stretdiing. 



Resins: 


Polypropylene 


PP 


Polyethylene 


PE 


Ethyiene-vinyl acetate pol3^nKr 


EVA 


Ethylene-propylene-copolymer 


EPF 


Polyvinyl chloride 


PVC 


Pdyvinylidene chloride 


PVDC 


Polystyrene 


PS 


High intact polystyrene 


HI/PS 


Acrylonitrile butadiene styrene 


ABS 


copolymer 


FiUers: 





Kiesdguhr, clay, Ca-carbonate, TiOa, 
Barimn sulphate. Magnesium oxide. 



10 



15 



20 



25 



30 



StabiHsers: 

Csjlrinm stcaiate 
Alumininm stearate 
Zinc stearate 
Calcium laui3date 
Titaniuizi dioxide 
Barium stearate 

Topanol (Trade Alaxk) 1,1,3 - tris - (2- 
methyl - 4 - hydroxy - 5 - / - butyl- 
benzyl) - butane 

Ariti^static agents: 
• Pdyoxyalkylanune 

NY2VlEElSr*S-210 (made by Nippon 

Oils and Pat Co. Ltd.) 



Q3H3,N< 



(CH2CH20)xH 
(CHaCH20)«H 



Tertiaiy alkylamine; x + y=10; Mole- 
cular wt. 709; Vis. 500 ops. 
Aliphatic glycerine ester 

RESISTAT-PE-132 (made by Daiichi 

Ko^o Seiyaka Co. Ltd.) monoglyceiide 

of Q,H3:,COOH 

CH^OCOCK,:, 

CHOH 
I 

CHjeOH 

molecular weight 358 RESISTAT- 
FE0139 almost the same kind as above, 
AlkyI phosphate 

PHOSPHANOL-SM-I (made by Toho 
Chemical Industries Co* Ijd.) 

/(CH2CHzO)„OR 
P_(CH^CH20)„OR 
\(CHaCHiO)„OR 

R=alkyl with carbon number 18. 
PHOSPHANOL-NP-ia. The same sub- 
stance as above except R=alk]^ ^nth 
carbon number 12. ' 



AOcvl Betame 

L£OSTAT-532 (made by Uoai Fat and 
Ofl Co. LM.) 

/(CH,CH20).H 
R_N^(CH2CH^O)JI 
\CH::COOH© 

Dispersion Agents: 

Folyozylme alkyl edier 

EMULGEN (made by KAO-ATLAS 

Co. Ltd.) 

Q^H3rO(CH2CH20),H (n=10 Mole- 
cular weight 710) 

Alkvl phosphatfc ester 

OM- 1 1 (made by Manibishi Petro- 
chanical Co. Ltd.) (RO)2P(Q)(OX) 
R=alk^ with carbon number 12- — 18. 

. X=amine, of viscosity 500 cps, boiling 
point 330*'C. 

Polyoxy allq^ amine 

NYMEEN-T-210 (made hy Nippon 
Oils and Fats Co. Ltd.) 



R— N< 



(CHaCH20)xH 
(GHaCHaO)^ 



x+y=10 

R=runsaturated ali^l with carbon imm- 
ber approximately 10. R: tallow alkyl 



Anchor coating agents: 
Foiyisocyanate 

EL-250 (made by Toyo Ink Manufac- 
turing Co. Ltd.) polyisocyanate tliat has 
R — NCO monomelic units^ ^diere R is 
a hydrocarbon group. 
Polytitanate 

EL-110 (made by Toyo Ink IVIanufac- 
turing Co. Ltd.) 
Examples 5, 6 and 8 in Table II (a). 
Examples 10 to 18 in Table II (b)v Example 
8 in Table VII (a) and Example 17 in 
Table VII (b) are comparison Esamples. 
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TABLE IV 
THICKNESS OP ARTICLE 

EX. BASE LAYER (microns) PAPER-LUCE LAYER (microns) 
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TABLE Y 



PROPKRTIES 



Ex. 


OPACITY TENSILE 
STRENGTH 

md/td 

(kg) 


SPECIFIC 
GRAVITY 


INK TRANS- 
PER it»/r^\ 


INK AD- 


- TEAR 
STRENGTH 

md/td 

1^6/ cm J 


FOLDING 

ENDURANCE 

(cycles) 


x» 


55 


9.6/17.6 


0.78 


2.1 


A 


70/60 


>150.000 


o 


38 


12.5/24.5 


0.85 


1.2 


A 


108/98 


>150.000 


*z 
3» 


38 


5.6/9.6 


0.81 


3.0 


0 


65/58 


> 150. 000 




35 


3.7/7.3 


0.75 


3.0 


0 


46/43 


>150.000 




60 


7.2/14.4 


0.68 


3.2 


0 


66/59 


>-15O.O00 


D. 


89 


9.6/17.2 


0.72 


3.2 


0 


108/100 


^150.000 


7* 


57 


13.0/26.2 


0.77 


2.1 


A 


120/110 


>150.000 


6« 


90 


13.1/25.6 


0.71 


3.4 
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70/62 


>150.000 


9» 
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0.78 


3.1 
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120/105 


*150.000 


10« 
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8.4/19.2 


0.72 


3.2 
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105/95 


>150.000 


11* 


93 


14.2/25.0 


0.72 


3.1 
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25/22 


>150.000 


12. 


92 


10.2/20.0 


0.73 


3.1 
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50/45 


>150.000 
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48 


5.8/9.6 


0.69 


3.0. 
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21/19 


>150.O00 
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40 


4,2/8.2 


0.73 


3.1 
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20/18 


>150.000 


15. 


92 


7.2/15.6 


0.81 


2.9 


0 


85/70 


>150.000 


16. 


90 


11.5/23.2 


0.78 


2.8 


0 


60/52 


>150.000 


17. 


94 


10.5/21.3 


0.79 


3.1 


0 


50/40 


T^150.000 


16. 


87 


9.7/17.6 


0.85 


2.9 


0 


70/50 


50. 000 






Natural Cellulose Paper 








90 


8.9/5.4 


0.6*^1.2 


2.3^.3.5 


0 


28/26 


1000 



Legend 

MD - Maoblne Direction 
TD - Transverse Direction 

— symbol for "approximately** 
O — good 

A - 'air 
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In the tables above, if the tables with a 
ntnneral aiid a letter are placed one above 
the other in proper sequence of the examples 
listed therein and in a descending order from 
5 left to right, an overall view of the com- 
ponents, mamifacturing conditions and result- 
ing characteristics of ti&e manufactured papers 
will be readily seen. 

The tables VII (a) and VII (b) indicate 
10 the effect of fiDer on various properties of 
the synthetic paper and provide a comparison 
with natDtal ceUuIose paper. As can be seen 
from the tables, the synthetic paper according 
to the invention has improved qualities over 
15 paper made from natural pulp. 

The synthetic papers according to the 
invention are suitable for use as high grade 
printing paper for cards, maps, charts, decora- 
tive papers, dull finished or mat papers, 
20 typing, duplicating, drafting, tracing, writing, 
drawing, packaging, wrapping, paper boards 
and the like. 

In articles manufactured from the synthetic 
paper of the invention, the syndietic paper 
-23 may comprise sheet material with one part 
thereof overlying another part thereof and 
bonded diereto. The two parts may be integ- 
rally fused together as a weld slang at least 
a portion in which the parts are in registry 
with and overiying one another. 

The^ synthetic paper made according to the 
invention provides a paper with suflScient 
tou^mess and strength to be used for making 
bags as shown in Fig. 8 in which a shopping 
35 bag 70 is made out of a single sheet of syn- 
thetic paper. The ^eet is folded in a con- 
ventional manner and made into the bag. The 
longitudinal seam along the length of the bag 
and folds forming the bottom of die bag are 
40 banded by the use of an adhesive or bonding 
agent- Banding can be effected by heat seals 
or "welds**. When heat ^als or bonds are 
effected, suitable pressures, times and tem- 
peratures and current values are u^d as is 
43 wdl known in diis art. The bag is provided 
widi handles 75, 76 made, for esample, of 
synthetic filaments anchored to the bag by 
strips 77, 78 of rigid material, for example, 
paper or cardboard, underljnng folds 79, 80 
50 at die mouth of the bag. 

Not only is the synthetic paper very strong 
and adequate for this use but the exterior of 
the bags may be decorated more deariy vTith 
coloured printing pictures as compared with 
55 the case when conventional printing paper is 
used. Thus, the pictures such as diose of a 
city or mountain scenes or aeroplanes may 
be reproduced as desired. The possibility of 
using heat for forming bcmds makes it pos- 
60 sihie to manufacture envelopes 81 as shown 
in Fig. 9 in which aU of the cutting, folding 
and bonding at the seams 82, 83, 84 are 
accompHshed automatically by heat sealing. 
Moreover, the bonding or seaming may be 
65 accomplished by using vibrations to effect the 
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bonds in making this type of product. The 
envelope can be decorated as desired. 

In effecting heat seals electricaUy heated 
bars are used, for example. The heat seals 
are effected in two to three seconds at a 70 
pressure of substantially 2 kg/cm* and at a 
temperature of from 200^0 to 220''C The 
current pulses are applied to the bars at a 
rate of from 0.2 second to one second with 
a current value of from twenty to thirty 75 
amperes. The strength of tiie heat seals in- 
creases from one second of the application 
of heat to two seconds, and a longer appli- 
cauon of heat does not materially improve 
the strength of die seal. gg 

Ultrasonic heat sealing is accomplished in 
two to three seconds when the vibratory cyde 
IS 28 Kc. Furthermore, heat sealing by using 
induction or resistance heating of the sealing 
elements is possible. 35 

The synthetic paper can be used as packag- 
mg and wrapping paper. Fig. 10 illustrates 
a roU 90 of synthetic paper 91 made accord- 
ing to die invention for wrapping an item 
92. Those skilled in the art will understand 90 
mat the item 92 can be a box or package to 
be wrapped or can be an article of food, or 
any ardde or articles such as a stack of cards 
or papers to be wrapped, for example auto- 
mancafly. The synthetic paper 91 can like- 95 
TOse be decorated as desired. 

As indicated heretofore, a particular advan- 
tage of the paper-like laminate according to 
the invention is Aat it is waterproof and can 
he folded and unfolded thousands of times IQO 
without' failure or rupture. This feature makes 
it possible to make maps and charts having a 
long life when subjected to moisture and 
folding and unfolding. The waterproof char- 
acteristics of the synthetic paper of the inven- 105 
tion improve its use as a wall covering. 

The synthetic paper can be used to make 
v/allpaper 95 ilhistrated in Fig. 11, The wall- 
paper may be embossed as illustrated at 96 
or may have any desired decorations, includ- 110 
ing printing; tfaetem. 

Those skilled in the art will understand 
that laminates formed (18 examples) accord- 
ing to Tables 1(a) to Table IV have proper- 
ties as set forth in Table V which are gener- 1 15 
ally superior to those of namral cellulose 
paper. Some effects of a filjer on a PP base 
layer can be seen from Table VI. It can be 
seen from the latter table chat, in order to 
maintain good mechanical strength in the base !2G 
layer, the fUhr should preferably not exceed 
20% by v/eigh: of the base la>-er composition. 

The properties of the PP ccmpcsitions (17 
examples) widi filler therein as noted are set 
forth in Tables Vllfa) and vfj ^b) and the 125 
properties designated A and i> are generally 
superior to natural cellulose paper. 

Those slullec: in the an: ivill r-cognlse that 
inicrovoid formation is essential to the paper- 
lilce layer of the present ir.vsndon and these 1.30 
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microvoids are elongated and formed in 
dependence upon the extent of stretching and 
the size of the particles of the filler whose 
diameter principally determines the major 
5 width dimensions of die voids. The number 
of microvoids developed is principally con- 
trolled by the percentage by weight of filler 
in the paper-like layer compositions. The 
length of the voids is essentially controlled 
10 by the ejctent of the stretching and this is 
deagnated (x) in the various tables. 

Thus, the paper-like layers of the various 
laminates disclosed are fibrous internally and 
are able to have images printed thereon and 
15 accept various inks, and can be vmnen on 
by various instruments. 

The synthetic paper according to the inven- 
tion has excellent tear and burst strength and 
the heat seals or bonding of seams likewise 
20 are of great strength. Hot wet adhesives or 
any type of suitable adhesive can likewise be 
used to make suitable bonds. 

It can be seen that the principal con- 
stituents in the paper are the resins and the 
25 filler con^onents. The stabilizers are only 
from 0.1% to 2% by weight; the antistatic 
agents are 1.0% to 1.5% by weigjit; the latter 
value is true for the dispersion agentj and 
the ultraviolet light-proofing agents. The 
30 synthetic paper accozxling to die invention 
' can be made without the additional com- 
pcments, those other than the principal com- 
ponents, listed^ above. 

WIIAT WE CLAIM IS:— 
35 1. A synthetic papa- comprising: (a) a 
base film layer comprising a thermoplastic 
resin, the base film layer being in a biaxially 
orientated state; and (b) a paper-like film 
layer laminated to the base film layer and 
40 composed of a thermt^lastic resin having 
from 0.5% to 65% by weight ot particles 
of a fiiK, inorganic filler, having a particle 
size of 03 to 30 microns, dispersed substan- 
tially uniformly in the resin ihaneof , the paper- 
45 like film layer being in a uniaxially orientated 
state and having microvoids dispersed therein^ 
including microvoids open to a surface thereof 
free of the base film layer (a), and die micro- 
voids comprising elongated microvoids distri- 
50 buted in the paper-like fihn layer (b) with 
fibrou3-like portions of die resin among the 
microvoids interioriy of the paper-like film 
layer (b) to define dierein a ceOular, fibrous 
structure. 

55 2. A synthetic paper according to claim 
1, in which substantially each microvoid con- 
tains a particle of the inorganic filler. 

3. A synthetic paper according to claim 1, 
in which the base film layer (a) comprises 

60 up to 20% by wei^t of a fine inorganic 
filler, having a particle size of 0.3 — ^30 
microns, dispersed in the resin thereof, and 
in which the filler content of the paper-like 
film layer (b) is substantially greater than 

65 that of the base film layer (a). 



4. A synthetic paper according to any of 
claims 1 to 3 in which the filler comprises 
particles of 0.5 to 30 microns in size. 

5. A synthetic paper according to any of 
claims 1 to 4, in which the filler in the paper- 70 
like film layer comprises from 20% to 65% 

by weight of the total layer (b). 

6. A synthetic paper according to claim 5, 
in which die filler comprises from 25% to 
60% by weight of the total layer (b). 75 

7. A synthetic paper according to any of 
claims 1 to 6 including a second paper-hke 
fiJm layer laminated to the baze film layer 
on a surface thereof opposed to that to whidi 

the first-mentioned paper-like film layer is 80 
laminated, the second paper-like film layer 
comprising a thermoplastic resin having 0.5 
to 65% 1^ weight of a fine, inorganic filler, 
of particle size 0.3 to 30 microns, dispersed 
substantially unifonnly in die resin thereof, 85 
and the second paper-like film layer being in 
a um'axially oriented state and having micro- 
voids dispersed therein including microvoids 
open to a surface free of the base film layer, 
and the microvoids, comprising elongated 90 
microvoids distributed in the second paper- 
like film layer with fibrous-like portions of 
resin among die microvoids interioriy of 
rfie paper-like film layer defining therein a 
cellular, fibrous structure. 95 

8. A synthetic paper according to any of 
claims 1 to 7, in which the paper-like film 
layer comprises said fibre-like portions of 
resin eactending generaly in a same direction. 

9. A S3mthetic paper according to claim 100 
1, in which the proportion of microvoids in 

the paper-like film layer is from 10% to 65%. 

10. A synthetic paper according to any of 
claims 1 to 9 in which the base film layer 
comprises an antistatic agent. 105 

11. A synthetic paper according to any of 
dahns 1 to 10, in which the or each paper- 
like film layer comprises an antistatic agent. 

12. A syndietic paper according to any of 
claims 1 to 11, in which the base film layer no 
comprises a stabiliser. 

13. A syndietic paper according to any of 
daims 1 to 12 in v^di the or each paper^ike 
film layer comprises a stabiliser. 

14. A syndietic paper according to any <rf 115 
daims 1 to 13, in which the base film layer 
comprises an ultraviolet lig^t-prcofing agent. 

15. A synthetic paper according to claim 1, 
in which the or each paper-like film layer com- 
prises an ultraviolet light-proofing agent. 120 

16. A synthetic paper according to any of 
daims 1 to 15, in which the inorganic fill^ 
comprises fine partides of clay, taic, asbestos, 
gypsum, barium sulphate, caldum carbonate, 
magnesium carbcHiate, kiesdguhTs titBniMO) !2f 
dioxide zinc oxide, magnesium oxide, d^'atom- 
aceotis earth, silica, a silicaee or silicon oxide, 

or any mixture thereof. 

17. A syndietic paper according to any of 
claims 1 to 16, in which the resin of the base 130 
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film layer, or . the paper-like film layer, or of 
either paper-like fihn layer is a polyolefin 
resin such as a homopolymer or copolymer 
of ediylene, propylene or butene-l, a poly- 
5 amide, resin, a polyester resin such as poly- 
ethylene terephthalate, a polyvinyl resin such 
as a homopolymer or copolymer of vinyl 
chloride, a polyvinyiidene resin such as a 
homopolymer or copolymer of vinylidene 
10 chloride, or a homopolymer or copolymer of 
ayrene. 

18. A synthetic paper according to daim 
17, in which the base film layer and the paper- 
like film la3rer are composed of identical resins. 

15 19, A synthetic paper acctoding to claim 
17, in whidi the base film layer and the or 
each paper-like film layer comprise different 
resins chosen from the group of resins listed 
in claim 17. 

20 20. A synthetic paper according to rlflim 
17 or 19 in whidi die resin in the base film 
layer and the resin in the or each paper-like 
film layer comprises a pdypropylene. 

21. A synthetic paper according to any of 
25 claims 1 to 20 in which the base film layer 

comprises microvoids which are fewer in 
number than the micmvoids in die or eadi 
paper-like film layer. 

22. ^ A synthetic paper according to daim 1, 
30 in which Ac surface of the or eadi paper-like 

film layer is oxidised to give a greater ink 
attraction. 

23. A method of producing a synthetic 
paper-like laminate comprising providing a 

35 ba^ fibn layer composed <rf a thermoplastic 
rean, imiaxially orientating the base film layer 
in a machine or longitudinal direction, by 
longimdinally stretching it to at least 1.3 times 
its original l^gth, lammating on the base film 
40 layer a paper-like film layer composed of a 
thermoplastic rean having 0,5 to 65 % by 
weight of partidcs of a fine inorganic filler, 
of partide size 0.3 — ^30 microns, substantially 
unifonnly distributed thezein so as to form a 
45 laminate;, stretching while in a heated state the 
laminate in a transverse direction so as to 
biaxially orientate the base film layer and uni- 
- axiaUy orientate the paper-like film layer, in- 
duding stretching the laminate in the tzans- 
50 verse directicm at least 2.5 times mare than 
the original dimensicm of the Iflmtnatpd fihns 
in the transverse direction to devdop micro- 
voids in the paper-like film layer in conjunc- 
tion with the partides of fiUer distributed in 
55 the paper-like layer and to develop fibrous- 
like portions of the resin thereof among tiie 
microvoids interiorly of the paper-like film 
layer so as to define therein a cellular, fibrous 
structure. 

to 24. A method according to daim 23, in- 
duding applying an electrostatic charge to the 
synthetic laminate in order to give the paper- 
Iflce layer a greater ink attraction. 

25- A method according to daim 23 or 24 

65 in which the base film layer is extruded, imme- 



diately afterwards cooled and stretched whOe 
in heat^ state in a longimdinal direction so 
as to orientate the resin tiiereof, and in which 
the laminate is stretched transversely. 

26. A method according to daim 23, in 70 
which the laminate is preheated and stretched 
transversdy so. as biaxially to orientate the 

base film layer and um'axiolly to orientate the 
paper-like film layer. 

27. A sheet of printed synthetic paper com- 75 
prising a base film layer comprising a thermo- 
plastic resin, the base film layer being in a 
biaxially orientated state, a paper-like film 
layer laminated to the base film layer and com- 
posed of a thermoplastic resin having from 80 
0.5% to 657o by weight of partides of a fine^ 
morganic filler, of partide size 0.3 to 30 
microns, dispersed in the resin thereof sub- 
stantially uniformly, the paper-like fihn layer 
being in a uniaxially orientated state and having 85 
microvoids dispersed therein induding micro- 
voids c^en to a surface thereof free of the base 

film layer, and the microvoids comprising 
dc»i^ted microvoids distributed in the paper- 
like film layer with fibrous-like portions of the 90 
resin among the microvoids interioriy of the 
paper-like film layer to define therein a 
cellular, fibrous structure, and a plurality of 
ink dots dosdy spaced and distributed ura- 
formly throughout an area on the surface of 95 
the paper-like film layer defining tiiereon an 
image. 

28. An artide of manufacture comprising 
a synthetic paper, said synthetic paper com- 
prising a base film layer comprising a thermo- IQO 
plastic resin, the base film layer bdng in a 
biaxially orientated state, a paper-like film 
layer laminated to the base film Uyer and 
composed of a thermoplastic resin having from 
0.5% to 65% by wei^t of particles of a fine, 105 
inorgamc filler, of partide size 0.3 — ^30 
microns, dispersed substantially tmiformly in 

the rean thereof, the paper-like film layer 
being in an um'axially orientated state and 
having microvoids dispersed therein induding 110 
microvoids open to a surface thereof free of 
the base film layer, and the microvoids com- 
prising dongated microvoids distributed in 
the paper-like film layer with fibrous-like por- 
tions of the resin among the microvoids in- 115 
terioily of the paper-like film layer to define 
therein a cellular, fibrous structure, 

29. An artide of manufacture according 
to daim 28, comprising synthetic sheet 
inaterial folded and bonded in the configura- 120 
tion of a container. 

30. An artide of manufacture according to 
claim 29, in which said container comprises a 
bag, and handles on said bag. 

31. An artide of manufacture according to 125 
daim 29 or 30 in which said resin in said 
synthetic paper comprises a resin rendering 
said synthetic paper waterproof. 

32. An artide of manufacture according to 

any of daims 29 to 31 in which said container 130 
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has the coiifiguratioa of an envelope. 

33. An artide of manufacture according to 
claim 28 in which said synthetic paper com- 
prises a roll of wallpaper. 
5 34. An article of manufacture according to 
claim 28, in which synthetic paper comprises 
a wrapper on another article of manufacture. 

35. An article of manufacture according to 
claim 28, in whidi said synthetic paper com- 

10 prises sheet material with one part thereof 
overlying another part thereof and bonded 
thereto. 

36. An artide of manufacture according to 
daim 35, in which said one part and said 

15 another part are integrally fused together as a 
wdd along at least a portion in vMch said 
parts are in registry with and oyeiiying one 
another. 

37. Apparatus for manufacturing a syn- 
20 ihetic paper-like laminate according to any of 

daims 1 to 22 comprising a firet extruder 
means for extruding a base film layer made 
of a ihermofdastic resin; a first heating means 
for heating the extruded thermoplastic resinous 

25 base fihn layer; a first stretdiing m eans for 
stretdiing Ae base film layer longitudindly at 
least 1.3 times its original longitudinal dimen- 
sion to orientate the resin of the base film 
layer; a sesxmd ertruder means for extruding 

30 a paper-like film layer; a laminating means 
for laminating the paper-like film layer on the 
base film layer to form a laminate; and a 
secoiKi stretdiing means for stretching the 
laminate transversdy at least 2.5 times its 

35 transverse dimension to devdop stresses in 
conjunction with said filler partides effective 
to devek^ microvoids in the paper-like film 
layer, whidi open to a surface thereof free of 
the bAse layer and microvoids internally thereof 

40 distributed with fibre-like portions of ihe resin 
amcMig the microvoids interiorly of the paper- 
like layer to define therein a cdlular, fibrous 
structure;. 

38. A synthetic paper comprising a base 
45 film layer ccm^prising a thermoplastic resin, 

the base film layer being in a biaxially 



orientated state, a paper-like film layer lamin- 
ated to the base film layer and made of a 
thermoplastic resin having from 0.5% to 65% 
by weight of partides of a finCj inorganic filler 50 
having a partide size of 0,3 to 30 microns 
dispersed substantially uniformly in the resin 
diereof, the paper-like film layer being in a 
uniaxially orientated state and having micro- 
voids dispersed therein including microvoids 55 
open to a surface thereof free of the base film 
layer, and the microvoids comprising dongated 
microvoids distributed in the paper-like film 
layer with fibre-like portions of the resin 
among die microvoids interiorly of the paper- 60 
like film layer to define therein a cdlular, 
fibrous structure, and the resin being a resin 
receptive to ink and to writing thereon. 

39. A synthetic paper acannding to claim 

38, in which said paper-like film layer has a 65 
tiuckness of at least 10 microns. 

40. A synthetic paper according to daim 
1 substantially as herdn described with refer- 
ence to the ^dfic exan^Jes. 

41. A method according to daim 23 sub- 70 
stantially as herein describwi with reference to 

die accompanjong drawings and/or any of the 
specific examples. 

42. A sheet of printed paper accordi ng to 
r\i^m 27 substantially ar hodn described with 75 
reference to the accon^>anying drawing and/ 

or any of the spedfic examples. 

43. An artide of manxifacture according to 
daim 28 substantiaDy as herein descrSbed 
with reference to die accompanying drawings 80 
and/or any of the spedfic examples. 

44. Apparatus according to daim 37 sub- 
stantially as herein described with reference to 
the accompanying drawings and/or any of the 
specific examples. 
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